Sabesp/ 23°36'S; 46°55'W) Cotia county, and recovered ticks from them.
Trapping was carried out during five consecutive days of each month from August 1997 to July 1998. Animals were captured using traps baited with corn, for rodents (n=30), and bacon for marsupials (n=12). Marsupials were identified, labeled with a plastic collar, and after the blood collection by venepuncture, released at the site of capture. Blood samples were put into tubes containing BSK II medium for borreliae culture (Barbour 1984) and sera samples were kept at -20°C until tested. Trapped rodents were brought to the laboratory, sacrificed and dissected aseptically. Samples of liver, spleen and blood were also inoculated into BSK II medium. Rodents were identified based on morphometric measurements and pelage coloration (Museu de Zoologia, Universidade de São Paulo, SP, Brazil). Genetic analysis was carried out when necessary. A protocol in agreement with that of the Ethical Principles in Animal Research, adopted by the Brazilian College of Animal Experimentation (Cobea), and approved by the Biomedical Sciences Institute/USP-Ethical Committee for Animal Research (CEEA) was used.
Ticks removed from each trapped animal were identified, washed with 3% oxygen peroxide and 70% alcohol, triturated, and inoculated into BSK II medium supplied with kanamycine (3,6 x 10 -2 mg/ml). All immature ticks, all non-engorged adult females and all adult males were triturated in pools of up to four ticks before inoculation. All engorged adult females were triturated and inoculated individually. Cultures were incubated at 33°C and examined periodically by dark-field microscopy.
In Non motile Borrelia-like spirochetes were observed in 21 cultures after incubation periods that ranged from one week to six months. Positive cultures were obtained from marsupial blood (n=6), rodent liver (n=9), rodent blood (n=1), and triturated ticks (n=5). All of the five isolates obtained from ticks were recovered from Ixodes adults. Adult ticks generally show higher Borrelia-infection rate than immature ones, presumably because they have the chance to become infected at both the larval and nymphal stages (Gray 1998). Table  I summarizes the number of captures, the number of animals that had tissues inoculated into BSK II medium, and the frequency of the infected animals. The c 2 test was used to analyze the frequency of spirochetes among host species (Table II) . Significance level was p< 0.05. Among marsupials, D. marsupialis showed significantly higher infection rates than P. opossum (p<0.05). With respect to other rodent, a few D. sublineatus or N. squamipes specimens were trapped to be included in our statistic analysis. We captured more A. montensis than any other rodent, and this species also showed a high infection rate. This species only differed significantly from T. nigrita (p<0.05). Our data suggest that ticks of Ixodes species, rodents, and marsupials may be involved in the enzootic cycle of the present isolated borrelia-like spirochetes.
Three factors almost entirely eliminate the possibility of the presence of Spirochaetaceae other than the Borrelia species. First, Spirochaeta sp. microorganisms are free-living species, and thus require no host at all. Second, Brachyspira sp., Serpulina sp., and Critispira sp. are parasites of host species other than opossums or rodents. Third, Treponema sp. and Leptonema sp. do not grow in BSK II medium (Holt et al. 1994) . One study does suggest that rodents and opossums can harbor Leptospira species which may occasionally be found simultaneously with Borrelia in this medium (Gorelova et al. 1996) . However, our mammal sera were submitted to microscopic seroglutination assays to detect antibody to Leptospira sp., and, with the exception of one opossum serum (D. marsupialis), all sera were negative. The spirochete isolates were tested by polymerase chain reaction using the primers Lep1 and Lep2 for genus Leptospira (Laboratórios de Zoonoses Bacterianas e de Biologia Molecular e Sorologia, Faculdade de Culture tissues from mammals were inoculated into BSK medium and incubated at 33ºC.
Medicina Veterinária e Zootecnia, Universidade de São Paulo, SP/Brasil), and the results were negative. Thirteen spirochete isolates obtained from ticks, rodents or opossums were tested by indirect immunofluorescence assays (IFA). The reaction involved a polyclonal rabbit anti-B. burgdorferi serum, serum from the same rabbit prior to immunization (both provided by Dr Allen C Steere, MIT/ Boston, USA), sera of three researchers in the Departamento de Reumatologia (Faculdade de Medicina, USP) as normal human serum, and five sera of Brazilian patients with clinical signals and serology (ELISA and Western blotting) compatible with those of LD. These latter sera were previously tested for infectious diseases such as siphilis, leptospirosis, toxoplasmosis, hepatitis A, B and C and cytomegalovirus, as well as rheumatic diseases (all sera were provided by the Lyme Disease Reference Center in Brazil) . Aliquot cultures were air-dried onto multiwell microscope slides and fixed for 10 min in cold acetone. For staining, slides were flooded with a 1:40 dilution of human sera or rabbit sera for 45 min at 37°C. After being washed with PBS, each slide was flooded with a 1:40 dilution of FITC conjugated anti-rabbit IgG or antihuman IgG, for 30 min at 37°C. Slides were examined for fluorescence. Table III shows the reactivity of the 13-spirochete isolates to the LD Brazilian patients' sera or the polyclonal anti-B. burgdorferi rabbit serum. All control sera were negative. Results obtained by IFA suggest that the reservoirs and ticks collected in Cotia county can harbor borrelia-like spirochetes, some of which have an antigenic similarity with the unknown causative agent of LD simile in Brazil and/or North American B. burgdorferi s.s.
Usually, an incubation period of 1-4 weeks at » 33ºC is enough for the growth of B. burgdorferi s.l. in the BSK II medium (Barbour & Hayes 1986) . Our cultures required one week to three months (sometimes as much as six months) to present a non-motile microorganism that grew poorly in the medium used, a phenomenon also observed in iso- Ticks from SPM a -5r c - lates recovered from ticks and mammals by other Brazilian researchers (Barros-Battesti 1998 , Costa 1998 . It is possible that Brazilian isolates require specific nutrients and may not be one of the B. burgdorferi genospecies already known. Many aspects of the epidemiology of these spirochetes still remain to be investigated. The presence of the spirochetes in ticks or mammals does not prove their vector/reservoir competence. Experimental infection tests are needed to evaluate the ticks' ability to maintain and transmit such spirochetes to new hosts. Furthermore, the reservoir competence of a spirochete-infected mammal ought to be confirmed by xenodiagnosis tests.
As mixed cultures of spirochetes isolated from ticks or reservoirs have been recorded in other experiments (Rijpkema et al. 1996) , our isolates might also include several Borrelia species, although demonstrating this would require further molecular tests.
